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Abstract

Background: There are varying data on whether socioeconomic status (SES) affects the treatment in patients
with acute coronary syndrome (ACS). Our aim was to obtain a reliable estimate of the effect of SES on
discharge prescription of medications following an ACS through systematic review and meta-analysis.

Methods: Medline, EMBASE and Global Health were searched systematically on 6th April 2016. Studies
were eligible if the participants had ACS and reported the rate/odds of guideline-recommended ACS
medications prescription (aspirin, antiplatelet, beta blocker, angiotensin co-enzyme inhibitors (ACEi)/
angiotensin receptor blockers (ARB) and statin) at discharge stratified by SES. A meta-analysis was
performed to pool the estimates, comparing the prescription ratio (PR) between the lowest and the
highest SES groups.

Results: Of 252 articles found from the search, seven met the eligibility criteria and it included 41,462
(20,986 from the lowest SES group) patients. We found that the individual/neighbourhood level SES did
not affect the prescription of aspirin (PR (95% CI): 0.97 (0.91, 1.03)), but for beta blocker and statin, the
lowest SES group were disadvantaged (0.84 (0.73, 0.94), 0.80 (0.62, 0.98), respectively). In contrast, ACEi
were prescribed more often to the lowest individual/neighbourhood level SES group than the highest
(1.13 (1.05, 1.22)). Although the risk of bias was low, there was considerable heterogeneity between the
studies.

Conclusions: Despite the recommendations to close the treatment gap, the rate of prescription of
guideline-recommended medications in managing ACS is significantly different between patients with the
lowest and the highest groups. A solution is needed to provide equitable care across the SES groups.
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Introduction
Acute coronary syndrome (ACS) is a high-risk form of
coronary atherosclerosis, consisting of myocardial in-
farction (MI) and unstable angina (UA). About 1.4
million people are hospitalised with a diagnosis of
ACS every year in the United States [1]; in Australia,
more than 95,000 are hospitalised each year with a re-
admission rate within 6 months of about 20% [2, 3].
To reduce the risk of recurrence or death, recom-
mended treatment guidelines for optimal treatment
are in place [4–7]. An important part of these guide-
lines is the prescription of recommended medications
at discharge from hospital. The recommended
medications include aspirin and antiplatelet, which
prevent blood to clot; beta blocker and angiotensin
co-enzyme inhibitor (ACEi)/angiotensin receptor
blocker (ARB), which are blood pressure lowering
medications; and statin/lipid lowering therapy, which
are cholesterol lowering medications [8, 9]. These
evidence-based medications have been proven to
reduce the risk of mortality and major adverse cardio-
vascular events, with further risk reduction when used
in combination, and are recommended to be taken
long-term [4–7, 10, 11]. However, studies suggest that
there are social subgroups that receive optimal treat-
ment less often [12–16].
World Health Organisation (WHO) reports that so-

cial factors such as socioeconomic status (SES) can
influence patients’ treatment of illness as well as
health [17]. Previous studies found that patients with
low SES have significantly higher risk of an outcome
or death due to a chronic disease, including chronic
obstructive pulmonary disease outcomes, cardiovascu-
lar disease [18–20]. Similar results were found for
ACS, where the lowest SES group had the highest
rates of MI and death due to coronary heart disease
[21]. When it seems appropriate for those with ACS
and low SES to be treated more rigorously compared
to those with high SES, some studies have reported
that patients in the lowest SES group were disadvan-
taged in receiving some guideline recommended
discharge medication prescriptions [12–16]. However,
there were also evidence suggesting that patients
receive comparable rate of prescription across the
SES groups [13–15, 22, 23].
Therefore, to better understand whether the treatment

gap exists between the SES groups in patients with ACS,
we aimed to synthesise results from studies that reported
on the effect of SES on discharge prescription of medica-
tions for patients with ACS.

Methods
Pre-specified methods for this systematic review were
registered in the International prospective register of

systematic reviews (PROSPERO) Registry (registration
no.: CRD 42016048503). Studies were eligible for
review if the participants were patients with a
diagnosis of ACS, stratified by patients’ SES and the
studies reported the rate or the odds of any of the
prescription of guideline-recommended ACS medica-
tions (aspirin, antiplatelet, ACEi/ARB, beta blocker
and/or statin/lipid-lowering therapy) at hospital
discharge. Due to the nature of the question, only
observational studies were included. There were no
language or date restrictions. The Preferred Reporting
Items for Systematic Reviews and Meta-analyses
(PRISMA) guidelines were used to report this system-
atic review [24].

Search strategy/data extraction
The search strategy was conducted after consultation
with librarians. The databases searched for this review
were MEDLINE (1946 - 6th April 2016), EMBASE
(1974 - 6th April 2016) and Global Health (1973 -
6th April 2016), via Ovid. Search terms related to
ACS, SES (employment, occupation, income and
education) and recommended medications (aspirin,
other antiplatelet, beta blocker, ACE/ARB, and statin/
lipid-lowering therapy) were used (Appendix 1) to
find all studies that compared the prescription of
recommended medication for ACS patients by SES.
Additional articles were obtained through manual
search of reference lists. Duplicates were removed
using a reference management system (Endnote X7)
and manual assessment. All remaining studies were
screened initially by reading the titles and abstracts,
and then, the relevant studies were selected and the
full texts of the studies were read to determine if they
met the inclusion criteria. The literature search was
completed by one author (KH) and validated by a
second author (SR). These two authors performed
study selection independently, and any disagreement
was resolved through discussion.
Data were extracted by one author (KH) and check

by a second author (SR) for accuracy. Adjusted or
unadjusted prevalence ratios and rates of medication
prescription by SES groups were extracted. Other
extracted data included study details (authors’ name,
aim, year of recruitment, country of recruitment),
ACS diagnosis (MI or ACS), the definition of SES,
the number of SES groups compared, prescribed
medications.

Risk of bias
The Newcastle-Ottawa Scale was used to assess the
risk of bias of the observational studies for the review
and the meta-analyses [25]. The assessment was
performed independently by two authors (KH, SR).

Hyun et al. International Journal for Equity in Health  (2017) 16:162 Page 2 of 10



The components assessed were Selection (four items
of assessment), Comparability (one item) and
Outcome (three items), where a study can be awarded
a maximum of one star for each item of assessment
within the Selection and Outcome components, and a
maximum of two starts for Comparability.

Outcomes
Outcomes of interest were the prescription of recom-
mended medications for ACS management, which were
aspirin, other antiplatelet, beta blocker, ACEi/ARB, and
statin/other lipid-lowering medications, separately and
combined. Varying definitions of SES were accepted if
the measure of SES was credible and categorised.
Regardless of the number of SES categories reported,
only the lowest and the highest groups were compared
for this review. The reason for this was that the studies
included in this review reported between two and four
SES groups, where three of the seven studies only
reported two SES groups. For the four studies that re-
ported on more than two groups of SES, the prescription
rate across all SES groups have been included in the
Appendix (Appendix 2).
For studies that compared the prescription of

medication using more than one definition of SES,
the most frequently used measure of SES among
the other studies was selected to reduce the
diversity of the SES definitions when pooling the
studies.

Statistical analysis
A priori, the outcome for this study was defined as
the pooled prescription ratio comparing the lowest
(most deprived) and highest (least deprived) individ-
ual/neighbourhood level SES groups of those groups
reported in each study. Sensitivity analyses was per-
formed by including the results from comparing be-
tween country level SES. For the studies that reported
the rate of recommended medication prescription
only, the prescription ratio (PR) and corresponding
95% confidence interval (CI) for the prescription of
recommended medication between the lowest and the
highest SES groups were estimated from the rate of
prescription and the sample size, for each study using
the following formulae:

Prescription ratio ¼ p1
p2

Where p1 = proportion of patients in the lowest SES
group with a prescription of medication; and.
p2 = proportion of patients in the highest SES group

with a prescription of medication.

95%confidence interval ¼ e
ln P̂Rð Þ�1:96

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

n1−x1ð Þ=x1
n1

þ n2−x2ð Þ=x2
n2

q

Where n1 = total patients in the lowest SES group.
n2 = total patients in the highest SES group.
x1 = number of patients in the lowest SES group with

a prescription of medication.
x2 = number of patients in the highest SES group with

a prescription of medication.
Meta-analysis was performed using the random

effects model to pool the estimates. For medications
that had been examined in more than two studies, I2

was used to quantify heterogeneity, and Cochran’s Q
test to test the heterogeneity (p-value of <0.1 will be
considered statistically significant for the Q test).
Publication bias was tested using the funnel plot and
Egger’s test.

Results
Of 252 articles found from the initial search, 14
articles were assessed in full-text and seven articles
met the eligibility criteria to be included in the sys-
tematic review (Fig. 1). The measures of SES in-
cluded income, education, deprivation score and
country income level (Table 1). Characteristics of the
seven articles are shown in Table 1. Two of the
studies analysed different medications from one
dataset [12, 22]. One study focused on international
variations, and countries were compared according
to SES; in this instance, the outcomes for the
country with the low/middle SES was compared to
that with the high as stratified in the original article
[18]. Four studies focused on population subgroups
within regions and compared neighbourhoods within
these regions [12, 14, 22, 23]. Two studies reported
patient level SES [13, 16]. In total, the seven articles
included ACS 41,462 patients in the lowest and
highest SES groups together, of which 20,986 were
from the lowest group. Of the total, 392 patients
were stratified by country level income, and 127 of
those were from the lowest income countries [15].
In regards to the outcomes reported, five articles ex-
amined the prescription of aspirin [12–15, 23], five
articles on beta blocker [12–15, 23], three articles on
ACE [12, 13, 15], three articles on lipid lowering
therapy [15, 16, 22] and two articles on combination
of medications [12, 15].

Aspirin prescription
The four studies that reported the aspirin prescrip-
tion at discharge by the individual/neighbourhood
level SES groups included 36,427 (18,386 in the
lowest SES group) patients [12–14, 23]. Overall,
there was no significant difference in the likelihood
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of prescription between the lowest and the highest
SES groups (PR (95% CI): 0.97 (0.91, 1.03)) (Fig. 2),
however, considerable heterogeneity was observed
(I2 = 96%, p = 0.0001). The PR (95% CI) between
the country level SES was 1.01 (0.98, 1.05) [15].
The sensitivity analysis, which pooled the results
comparing the individual/neighbourhood and the
country level SES, also showed no difference in the
receipt of aspirin between the SES groups (0.98
(0.93, 1.03)).

Beta blocker prescription
The lowest SES group were less likely to receive
the prescription of beta blocker at discharge than
the highest SES group. Beta blocker was explored
in the same four studies comparing the individual/
neighbourhood level SES that reported the prescrip-
tion of aspirin [12–14, 23]. The pooled PR for the
prescription of beta blocker at discharge was 0.84
(95% CI: 0.73, 0.94) (Fig. 3) but the I2 statistic was
91%, indicating substantial heterogeneity between
the studies (p = 0.0001). The PR (95% CI) compar-
ing the lowest and the highest country level SES
was 0.93 (0.85, 1.02) [15]. The pooled PR was

similar even after including the country level SES
(0.86 (0.76, 0.95)).

Lipid-lowering therapy prescription
The total number of patients included in the two
studies that compared between the individual/neigh-
bourhood level SES and reported lipid lowering ther-
apy prescription at discharge was 4049, and of these,
2183 were in the lowest SES group [16, 22]. Both pa-
pers showed that patients in the lowest SES group
were less likely to receive the prescription compared
to the highest group, and the pooled PR was 0.80
(95% CI: 0.62, 0.98). The PR (95% CI) between the
country level SES was 0.85 (0.77, 0.94) [15]. The sen-
sitivity analysis also showed that patients in the low-
est SES group were less likely to receive the
prescription of lipid lowering medication compared to
those in the highest SES group (0.82 (0.72, 0.92)).

ACEi prescription
ACEi prescription at discharge was reported in two stud-
ies (9859 patients, and 5032 patients from the lowest SES)
[12, 13]. In contrast to the other medications, the lowest
SES group were more likely to receive the prescription of

Fig. 1 Flowchart of study selection. ACS: acute coronary syndrome; ACEi: angiotensin co-enzyme inhibitors
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ACEi than the highest SES group (PR (95% CI): 1.13 (1.05,
1.22)). Similar results were found when the country level
SES groups were compared, but the PR was greater be-
tween the lowest and the highest SES groups (1.36 (1.21,
1.52)) [15]. Therefore, the PR from the sensitivity analysis
was moderately greater (1.21 (1.05, 1.38)).

Composite medications
Two studies compared the prescription of composite
medications. One study compared the neighbourhood
level SES and defined composite medications as the pre-
scription of two or more of aspirin, beta blocker and
ACEi [12], and the other study compared the country
level SES and defined it as the prescription of aspirin,
clopidogrel, statin and beta blocker [15]. The two studies
found discordant results: the first study found no differ-
ence in the prescription of medications by SES whereas
the second study reported that patients in the lowest
SES group have 70% lower odds of receiving the pre-
scription of medications compared to the highest SES
group (odds ratio (95% CI): 0.3 (0.2, 0.6)).

Risk of bias
Overall, the risk of bias was low. Most articles clearly re-
ported the cohort selection, data collection, comparabil-
ity of cohorts and assessment of outcome (Table 2). All
studies obtained exposures from either medical records
or a structured interview, and all studies, except one, re-
ported to have collected the outcome data from the
medical records. However, five of the seven articles did
not adjust for confounders because finding the associ-
ation between the SES groups and prescription of rec-
ommended ACS medications were not the primary aim
of their study, increasing the risk of bias. Two criteria in
the Outcome section regarding the follow-up were ir-
relevant for the objective of the current study, therefore,
were not included in the assessment (Table 2). Also,
there was no indication of publication bias (aspirin:
p = 0.910; beta-blocker: p = 0.468; statin: p = 0.393; and
ACEi: p = 0.827).
Two criteria regarding the follow-up were irrelevant

for the objective of the current study, therefore, were
not included in the assessment (denoted as “-”).

Fig. 3 Meta-analysis of the effect of socioeconomic status (lowest vs. highest) on prescription of beta blocker. CI: confidence interval

Fig. 2 Meta-analysis of the effect of socioeconomic status (lowest vs. highest) on prescription of aspirin. CI: confidence interval
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Discussion
The current systematic review has assessed and analysed
seven articles that compared the likelihood of prescription
of guideline-recommended medications (aspirin, beta
blocker, lipid-lowering therapy and ACEi) to ACS patients
between the SES groups at hospital discharge. We found
that individual/neighbourhood level SES had an effect on
the prescription of beta blocker, statin and ACEi, but
not aspirin. Beta blocker and statin were 16% and
20% less likely, respectively, to be prescribed to the
lowest SES group than to the highest SES group. In
contrast, ACEi was 13% more likely to be prescribed
to patients in the lowest SES group compared to
those in the highest SES group. The study that com-
pared between the country level SES showed similar
results, where the lowest SES group were less often
prescribed beta blocker and lipid lowering therapy
but more often prescribed ACEi than the highest
SES group [15].
The opposing effect of SES on two blood pressure

lowering medications (ACEi and beta blocker) was an
interesting finding given that both medications are
indicated for patients with hypertension and heart
failure. It is widely known that ACS risk factors,
including hypertension, heart failure and diabetes, are
more prevalent in patients with low SES [26, 27],
which was also found in the studies included in this
review. Although ACEi and beta blocker are both
similarly effective in controlling blood pressure [28],
ACEi is recommended for patients with hypertension,
diabetes and kidney disease, whereas, the use of beta
blockers has been discouraged in patients with dia-
betes due to the masking of hypoglycaemic symptoms
[29]. The increased prevalence of comorbidities in
lower SES groups may be one of the reasons why
ACEi was more often prescribed to the lowest than
the highest SES group.
Three of the seven studies included in this review

have explored the effect of a second socioeconomic
measure, which also showed that patients with lower
SES tended to receive prescriptions to recommended

medication less often compared to those with higher
SES. Gerber et al. reported a significant proportional
difference in the percentage prescribed beta blockers
between those with <12 years (32%) and ≥12 years
(38%) of education [13]. However, the prescriptions
of aspirin and ACEi were comparable (80% vs. 83%
and 22% vs. 20%, respectively). After adjustment,
Foraker et al. found that patients with Medicaid
(predominantly those with low income) were less
likely to receive aspirin (OR (95% CI): 0.92 (0.87,
0.98)) and composite medications (0.94 (0.88, 1.00)),
although the prescription of composite medications
were marginally significant with the upper CI on
1.00 [12]. The likelihood of being prescribed beta
blocker and ACEi were not statistically significant.
Kawecka-Jaszcz et al. explored the effect of employ-
ment on the prescription of lipid-lowering therapy,
and found that the proportion of those who were
prescribed lipid-lowering medication was lower by
8% for the unemployed than for the employed, how-
ever, the difference was not significant (39% vs. 47%;
p > 0.05) [16]. Although the percent difference be-
tween the SES groups varied slightly between the so-
cioeconomic measure used in the meta-analyses and
the second socioeconomic measure, the results were
comparable between different measures of SES. Re-
gardless of the type of the SES, the rate of aspirin,
beta blocker and lipid-lowering therapy prescriptions
were lower for patients in the lowest SES group,
whereas, the rate of ACEi prescription was higher
for patients in the highest SES group.
ACS, being a disease with a high incidence of recurrent

adverse clinical events, has recommended guidelines and
clinical pathways in place to help clinicians provide op-
timal treatment to every patient. However, despite these
inclusive recommendations, applicable to all patients, it
is unclear as to why variation in the prescription of
guideline-recommended medications between the SES
groups is often found in studies. Reasons might include
physicians’ clinical management that varies to accom-
modate patients’ financial status to lessen their burden,
as was reported to have been done in primary care [30].
Further investigation would be needed to find factors
that cause the discrepancy in the prescription of recom-
mended medication at discharge to be able to find ways
to provide equitable care for all patients and prevent a
secondary event.
There were limitations to this review. First, the

reviewed studies used observational data, which may
be subject to reporting bias. Second, we could only
compare between the lowest and the highest SES
groups in the meta-analysis as some studies reported
only two SES groups, therefore could not use
complete data from all studies. Third, the studies being

Table 2 Risk of bias

First author, year Selection
(out of 5)

Comparability
(out of 2)

Outcome
(out of 1)

Barakat et al., 2001 [23] **** * - -

Foraker et al., 2010 [12] **** ** * - -

Gerber et al., 2008 [13] **** * * - -

Kawecka-Jaszcz et al., 2003 [16] **** * * - -

Kitzmiller et al., 2013 [22] **** ** * - -

Rao et al., 2004 [14] **** * * - -

Shimony et al., 2014 [15] **** * * - -

Newcastle-Ottawa quality assessment scale
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observational, comparison of likelihoods of the outcome
after adjusting for covariates would have been ideal, how-
ever, due to the limited number of studies that aimed to
find the effect of SES on the prescription of medications,
studies with unadjusted data have also been included in
the meta-analysis. Fourth, also because of the small num-
ber of studies found for this systematic review, the defini-
tions and types of SES (deprivation score, income and
education) and the level of SES (individual, neighbour-
hood and country) varied across the studies. Although
subgroup analysis for the different types of SES could not
be done, the results from the studies that reported the ef-
fect of two different types of SES on prescription of medi-
cations suggests that the different types of SES may not
affect the study results greatly. Fifth, the studies included
for this review may be limited due to our refined search
terms. Sixth, the power to test for asymmetry and hetero-
geneity was substantially low with only 2–4 studies for
each meta-analysis [31, 32].

Conclusion
Prescriptions of guideline-recommended secondary pre-
vention medications at discharge varied according to the
SES of patients. Patients from the lowest SES group were
less often prescribed beta blocker and statin, but more
often prescribed ACEi compared to those from the highest
SES group. Adherence to guidelines and policies needs to
be promoted to reduce the discrepancies between the low-
est and the highest SES groups.

Appendix 1
1. exp. Acute coronary syndrome/.
2. exp. myocardial infarction/.
3. exp. unstable angina/.
4. ACS.tw.
5. 1 or 2 or 3 or 4.

6. exp. patients/.
7. exp. hospital/.
8. 5 and 6 and 7.
9. Socioeconomic.tw.
10. socio?economic.tw.
11. SES.tw.
12. Socio economic.tw.
13. Employment.tw.
14. Education*.tw.
15. Educational status.tw.
16. Income*.tw.
17. Unemployment.tw.
18. Occupations.tw.
19. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17

or 18.
20. Aspirin.tw.
21. Antiplatelet.tw.
22. Clopidogrel.tw.
23. Ticagrelor.tw.
24. Prasugrel.tw.
25. Beta?blocker.tw.
26. Blood pressure lowering.tw.
27. BP-lowering.tw.
28. Statin.tw.
29. (Lipid adj3 lowering).tw.
30. ACE.tw.
31. ACEi.tw.
32. ACE-i.tw.
33. angiotensin converting enzyme inhibitor.tw.
34. arb.tw.
35. Angiotensin II receptor blockers.tw.
36. discharge*.tw.
37. 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28

or 29 or 30 or 31 or 32 or 33 or 34 or 35.
38. 36 and 37.
39. 5 and 19 and 38

Table 3 Prescription of medication by socioeconomic groups for studies that reported more than two socioeconomic groups

Study No of SES groups Medication Group 1 (%) Group 2 (%) Group 3 (%) Group 4 (%) P-value

Barakat et al. 4 Aspirin 91 271 267 272 0.2

Beta blocker 136 119 103 122 >0.2

Foraker 3 Aspirin 83 79 80 NA

Beta blocker 62 72 75 NA

ACEi 56 47 46 NA

Kitzmillera 3 Lipid lowering medication 0.89 (0.79, 1.01) 0.98 (0.91, 1.07) Reference

Rao 3 Aspirin 69.7 69.6 68.6 >0.01

Beta blocker 33.3 38.5 42.7 <0.01

SES socioeconomic status, ACEi angiotensin co-enzyme inhibitor
Group 1 refers to the most disadvantaged SES group and Group 3/4 refers to the least disadvantaged SES group
aReported as prevalence ratio (95% confidence interval)

Appendix 2

Hyun et al. International Journal for Equity in Health  (2017) 16:162 Page 8 of 10



Acknowledgements
Not applicable.

Funding
KH is funded by a University of Sydney Postgraduate Award Scholarship. JR is
funded by a National Health and Medical Research Council (NHMRC) Career
Development Fellowship (1061793) co-funded with a National Heart Foundation
Future Leader Fellowship (G160523). MW has a NHMRC Principal Research
Fellowship.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions
KH, MW, DB and JR participated in the design of the study. KH and SR
performed the literature review. KH performed the meta-analysis. KH prepared
the initial draft, and KH, DB, MW, SR and JR prepared the final manuscript. All
authors provided critical review of the manuscript. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The author(s) declare(s) that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Sydney Medical School, University of Sydney, Sydney, Australia. 2The George
Institute for Global Health, Sydney, Australia. 3Department of Cardiology,
Concord Hospital, University of Sydney, Sydney, Australia. 4The George
Institute for Global Health, Nuffield Department of Population Health,
University of Oxford, Oxford, UK. 5Geneva University Hospital, Geneva,
Switzerland. 6Level 10, King George V Building, 83-117 Missenden Rd,
Camperdown, NSW 2050, Australia.

Received: 4 June 2017 Accepted: 23 August 2017

References
1. Kumar A, Cannon CP. Acute Coronary Syndromes: Diagnosis and

Management, Part I. Mayo Clin Proc. 2009;84(10):917–38.
2. Sangu PV, Ranasinghe I, Aliprandi Costa B, Devlin G, Elliot J, Lefkovitz J, et al.

Trends and predictors of rehospitalisation following an acute coronary
syndrome: report from the Australian and New Zealand population of the
Global Registry of Acute Coronary Events (GRACE). Heart. 2012;98(23):1728–31.

3. Australian Institute of Health and Welfare. Monitoring acute coronary
syndrome using national hospital data: an information paper on trends and
issues. Canberra: AIHW; 2011.

4. O'Gara PT, Kushner FG, Ascheim DD, Casey DE Jr, Chung MK, de Lemos JA,
et al. 2013 ACCF/AHA guideline for the management of ST-elevation
myocardial infarction: a report of the American College of Cardiology
Foundation/American Heart Association Task Force on Practice Guidelines.
Circulation. 2013;127(4):e362–425. doi: 10.1016/j.jacc.2012.11.018.

5. Amsterdam EA, Wenger NK, Brindis RG, Casey DE Jr, Ganiats TG, Holmes DR,
et al. 2014 AHA/ACC Guideline for the Management of Patients with
Non-ST-Elevation Acute Coronary Syndromes: a report of the American
College of Cardiology/American Heart Association Task Force on
Practice Guidelines. Circulation. 2014;64(24):e139–228. doi: 10.1161/CIR.
0000000000000134.

6. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti F, et al. 2015
ESC Guidelines for the management of acute coronary syndromes in patients
presenting without persistent ST-segment elevation: Task Force for the
Management of Acute Coronary Syndromes in Patients Presenting without

Persistent ST-Segment Elevation of the European Society of Cardiology (ESC).
Eur Heart J. 2016;37(3):267–315. doi: 10.1093/eurheartj/ehv320.

7. Chew DP, Scott IA, Cullen L, French JK, Briffa TG, Tideman PA, et al.
National Heart Foundation of Australia and Cardiac Society of
Australia and New Zealand: Australian clinical guidelines for the
management of acute coronary syndromes 2016. Med J Aust. 2016;
205(3):128–33. doi: 10.5694/mja16.00368.

8. Mayo Clinic. Acute Coronary Syndrome: Treatment. Mayo Clinic; http://
www.mayoclinic.org/diseases-conditions/acute-coronary-syndrome/
diagnosis-treatment/treatment/txc-20202494 (Accessed 20 Jul 2017).

9. Hughes K. Pharmacological treatment of acute coronary syndromes. Prof
Nurse. 2003;18(5):296–9.

10. Umbrasiene J, Vanagas G, Vencloviene J. Does treatment impact health
outcomes for patients after acute coronary syndrome? Int J Environ Res
Public Health. 2015;12(6):6136–47. doi: 10.3390/ijerph120606136.

11. Li M, Huang Y, Du X, Li S, Ji J, Patel A, et al. Impact of Prior Use of Four
Preventive Medications on Outcomes in Patients Hospitalized for Acute
Coronary Syndrome–Results from CPACS-2 Study. PLoS One. 2016;11(9) doi:
10.1371/journal.pone.0163068.

12. Foraker RE, Rose KM, Whitsel EA, Suchindran CM, Wood JL, Rosamond WD.
Neighborhood socioeconomic status, Medicaid coverage and medical
management of myocardial infarction: atherosclerosis risk in communities
(ARIC) community surveillance. BMC Public Health. 2010;10:632. doi: 10.
1186/1471-2458-10-632.

13. Gerber Y, Goldbourt U, Drory Y. Interaction between income and education
in predicting long-term survival after acute myocardial infarction. Eur J
Cardiovasc Prev Rehabil. 2008;15(5):526–32. doi: 10.1097/HJR.
0b013e328304feac.

14. Rao SV, Schulman KA, Curtis LH, Gersh BJ, Jollis JG. Socioeconomic status
and outcome following acute myocardial infarction in elderly patients. Arch
Intern Med. 2004;164(10):1128–33.

15. Shimony A, Grandi SM, Pilote L, Joseph L, O'Loughlin J, Paradis G, et al.
Utilization of evidence-based therapy for acute coronary syndrome in high-
income and low/middle-income countries. Am J Cardiol. 2014;113(5):793–7.
doi: 10.1016/j.amjcard.2013.11.024.

16. Kawecka-Jaszcz K, Jankowski P, Pajak A. Determinants of appropriate lipid
management in patients with ischaemic heart disease. Cracovian program
for secondary prevention of ischaemic heart disease. IJC. 2003;91(1):15–23.
doi: 10.1016/S0167-5273(02)00580-6.

17. World Health Organisation. Social determinants of health: World Health
Organisation (WHO); http://www.who.int/social_determinants/
thecommission/finalreport/key_concepts/en/ (accessed 13 Jan 2017).

18. Woodward M, Peters SA, Batty GD, Ueshima H, Woo J, Giles GG, et al.
Socioeconomic status in relation to cardiovascular disease and
cause-specific mortality: a comparison of Asian and Australasian
populations in a pooled analysis. BMJ Open. 2015;5(3):e006408.
doi: 10.1136/bmjopen-2014-006408.

19. Heeley EL, Wei JW, Carter K, Islam MS, Thrift AG, Hankey GJ, et al. Socioeconomic
disparities in stroke rates and outcome: pooled analysis of stroke incidence
studies in Australia and New Zealand. Med J Aust. 2011;195(1):10–4.

20. Gershon AS, Dolmage TE, Stephenson A, Jackson B. Chronic obstructive
pulmonary disease and socioeconomic status: a systematic review. COPD.
2012;9(3):216–26. doi: 10.3109/15412555.2011.648030.

21. Igland J, Vollset SE, Nygard OK, Sulo G, Ebbing M, Tell GS. Educational
inequalities in acute myocardial infarction incidence in Norway: a nationwide
cohort study. PLoS One. 2014;9(9):e106898. doi: 10.1371/journal.pone.0106898.

22. Kitzmiller JP, Foraker RE, Rose KM. Lipid-lowering pharmacotherapy and
socioeconomic status: Atherosclerosis Risk In Communities (ARIC) surveillance
study. BMC Public Health. 2013;13:488. doi: 10.1186/1471-2458-13-488.

23. Barakat K, Stevenson S, Wilkinson P, Suliman A, Ranjadayalan K, Timmis AD.
Socioeconomic differentials in recurrent ischaemia and mortality after acute
myocardial infarction. Heart. 2001;85(4):390–4.

24. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ. 2009;
339:b2535. doi: 10.1371/journal.pmed.1000097.

25. Wells G, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomized
studies in meta-analyses. http://www.ohri.ca/programs/clinical_
epidemiology/oxford.asp (Accessed 2 Jan 2017).

26. Havranek EP, Mujahid MS, Barr DA, Blair IV, Cohen MS, Cruz-Flores S, et al.
Social Determinants of Risk and Outcomes for Cardiovascular Disease: A

Hyun et al. International Journal for Equity in Health  (2017) 16:162 Page 9 of 10

http://dx.doi.org/10.1016/j.jacc.2012.11.018
http://dx.doi.org/10.1161/CIR.0000000000000134
http://dx.doi.org/10.1161/CIR.0000000000000134
http://dx.doi.org/10.1093/eurheartj/ehv320
http://dx.doi.org/10.5694/mja16.00368
http://www.mayoclinic.org/diseases-conditions/acute-coronary-syndrome/diagnosis-treatment/treatment/txc-20202494
http://www.mayoclinic.org/diseases-conditions/acute-coronary-syndrome/diagnosis-treatment/treatment/txc-20202494
http://www.mayoclinic.org/diseases-conditions/acute-coronary-syndrome/diagnosis-treatment/treatment/txc-20202494
http://dx.doi.org/10.3390/ijerph120606136
http://dx.doi.org/10.1371/journal.pone.0163068
http://dx.doi.org/10.1186/1471-2458-10-632
http://dx.doi.org/10.1186/1471-2458-10-632
http://dx.doi.org/10.1097/HJR.0b013e328304feac
http://dx.doi.org/10.1097/HJR.0b013e328304feac
http://dx.doi.org/10.1016/j.amjcard.2013.11.024
http://dx.doi.org/10.1016/S0167-5273(02)00580-6
http://www.who.int/social_determinants/thecommission/finalreport/key_concepts/en/
http://www.who.int/social_determinants/thecommission/finalreport/key_concepts/en/
http://dx.doi.org/10.1136/bmjopen-2014-006408
http://dx.doi.org/10.3109/15412555.2011.648030
http://dx.doi.org/10.1371/journal.pone.0106898
http://dx.doi.org/10.1186/1471-2458-13-488
http://dx.doi.org/10.1371/journal.pmed.1000097
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


Scientific Statement From the American Heart Association. Circulation. 2015;
132(9):873–98. doi: 10.1161/CIR.0000000000000228.

27. Hawkins NM, Jhund PS, McMurray JJ, Capewell S. Heart failure and
socioeconomic status: accumulating evidence of inequality. Eur J Heart Fail.
2012;14(2):138–46. doi: 10.1093/eurjhf/hfr168.

28. Magid DJ, Shetterly SM, Margolis KL, Tavel HM, O’Connor PJ, Selby JV, et al.
Comparative Effectiveness of ACE inhibitors versus Beta blockers as Second-
line Therapy for Hypertension. Circ Cardiovasc Qual Outcomes. 2010;3(5):
453–8. doi: 10.1161/CIRCOUTCOMES.110.940874.

29. Whalen KL, Stewart RD. Pharmacologic management of hypertension in
patients with diabetes. Am Fam Physician. 2008;78(11):1277–82.

30. Bernheim SM, Ross JS, Krumholz HM, Bradley EH. Influence of patients’
socioeconomic status on clinical management decisions: a qualitative study.
Ann Fam Med. 2008;6(1):53–9. doi: 10.1370/afm.749.

31. Higgins JPT, Green S, The Cochrane Collaboration. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0. The Cochrane
Collaboration; 2011.

32. von Hippel PT. The heterogeneity statistic I(2) can be biased in small meta-
analyses. BMC Med Res Methodol. 2015;15:35.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Hyun et al. International Journal for Equity in Health  (2017) 16:162 Page 10 of 10

http://dx.doi.org/10.1161/CIR.0000000000000228
http://dx.doi.org/10.1093/eurjhf/hfr168
http://dx.doi.org/10.1161/CIRCOUTCOMES.110.940874
http://dx.doi.org/10.1370/afm.749

	Abstract
	Background
	Methods
	Results
	Conclusions
	PROSPERO Registry

	Introduction
	Methods
	Search strategy/data extraction
	Risk of bias
	Outcomes
	Statistical analysis

	Results
	Aspirin prescription
	Beta blocker prescription
	Lipid-lowering therapy prescription
	ACEi prescription
	Composite medications
	Risk of bias

	Discussion
	Conclusion
	Appendix 1
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

